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AMENDMENTS TO THE CLAIMS 

1-9. (Cancelled) 

10. (Previously Presented) A method of joining a substrate electrode formed on 
a substrate and a device electrode formed on a device to each other by solder to mount 
said device on said substrate, the method comprising: 

attaching a solder piece to said substrate electrode; 

melting said solder piece while said solder piece is at least partially submerged 
in a liquid to form a solder bump having an adhered surface and an opposite surface; 

positioning said device electrode so as to contact said opposite surface of said 
solder bump such that the center of said device electrode is not aligned with the center of 
said substrate electrode while said device is at least partially submerged in said liquid; 

aligning the center of said device electrode with the center of said substrate 
electrode by surface tension of said solder bump when said solder bump is melted and 
while said device is at least partially submerged in said liquid and at least partially 
supported by a buoyant force thereby joining said device electrode and said substrate 
electrode to each other; and 

solidifying said solder bump. 

11. (Previously Presented) The method as claimed in claim 10, wherein as said 
solder piece is melted to form said solder bump, a vibration is applied to said solder piece 
while said solder piece is at least partially submerged in said liquid. 

12. (Previously Presented) The method as claimed in claim 10, wherein when 
said solder bump is melted while said solder bump is at least partially submerged in said 
liquid to join said device electrode and said substrate electrode to each other, a vibration is 
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applied to said solder bump while said device is at least partially submerged in said 
liquid, 

13. (Previously Presented) The method as claimed in claim 10, wherein said 
liquid is inactive to said solder, said device and said substrate. 

14. (Original) The method as claimed in claim 10, wherein said device is an 
optical device. 

15. (Original) The method as claimed in claim 10, wherein said device is a 
semiconductor device. 

16. (Original) The method as claimed in claim 10, wherein said substrate is a 
semiconductor substrate. 

17. (Original) The method as claimed in claim 10, wherein said substrate is a 
substrate for mounting an electric element. 

18. (Original) The method as claimed in claim 10, wherein said substrate is a 
ceramic substrate. 

19. (Original) The method as claimed in claim 10, wherein said substrate is a 
printed circuit board, 

20. (Cancelled) 

21. (Previously Presented) The method as claimed in claim 11, wherein said 
vibration is applied ultrasonically. 
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22. (Previously Presented) The method as claimed in claim 12, wherein said 
vibration is applied ultrasonically. 

23-24. (Cancelled) 

25. (Previously Presented) The method as claimed in claim 22, wherein said 
vibration is applied ultrasonically through said liquid to said solder bump disposed in 
said liquid. 

26. (Previously Presented) The method as claimed in claim 25, wherein an 
oxide film on the surface of said solder bump is broken to enhance the surface tension 
when said solder bump is melted. 

27. (Previously Presented) A method of joining a device to a substrate having a 
solder piece electrically coupled to an electrode of the substrate, the method comprising: 

placing the substrate in a liquid; 

melting the solder piece to form a solder bump while the substrate is in the 

liquid; 

placing a device having a device electrode on the solder bump while the device 
is in the liquid such that the device electrode is out of alignment with the substrate 
electrode; and 

melting the solder bump so as to cause the device electrode to align with the 
substrate electrode while the device and the substrate are in the liquid, 

28. (Previously Presented) The method as claimed in claim 27, wherein a center 
of the device electrode is out of alignment with a center of the substrate electrode during 
the placing of the device on the solder bump. 
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29. (Previously Presented) The method as claimed in claim 28, wherein the 
device is buoyantly supported by the liquid during the melting of the solder bump. 

30. (Previously Presented) The method as claimed in claim 29, wherein the 
center of the device electrode and the center of the substrate electrode are aligned with 
each other during the melting of the solder bump. 

31. (Previously Presented) The method as claimed in claim 27, further 
comprising: 

applying a vibration to the solder piece during the melting thereof. 

32. (Previously Presented) The method as claimed in claim 31, wherein the 
vibration is an ultrasonic vibration. 

33. (Previously Presented) The method as claimed in claim 31, wherein the 
vibration is applied to the solder piece through the liquid. 

34. (Previously Presented) The method as claimed in claim 31, wherein the 
vibration is applied to the solder piece in an amount sufficient to break an oxide film 
formed on the surface of the solder piece. 

35. (Previously Presented) The method as claimed in claim 31, further 
comprising: 

applying a vibration to the solder bump during the melting thereof. 

36. (Previously Presented) The method as claimed in claim 35, wherein the 
vibration is an ultrasonic vibration. 
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37. (Previously Presented) The method as clainned in claim 35, wherein the 
vibration is applied to the solder bump through the liquid. 

38. (Previously Presented) The method as claimed in claim 35, wherein the 
vibration is applied to the solder bump in an amount sufficient to break an oxide film 
formed on the surface of the solder bump. 

39. (Previously Presented) The method as claimed in claim 35, wherein the 
vibration is applied to the solder bump in an amount sufficient to increase a surface 
tension of the solder bump. 

40. (Previously Presented) The method as claimed in claim 39, wherein the 
amount of vibration applied to the solder bump is sufficient to cause the surface tension of 
the solder bump to reach a maximum. 

41. (Previously Presented) The method as claimed in claim 35, wherein the 
vibration is applied to the solder bump in an amount sufficient to deform the solder bump. 

42. (Previously Presented) The method as claimed in claim 41, wherein the 
deformation of the solder bump causes the alignment of the device electrode with the 
substrate electrode. 

43. (Previously Presented) The method as claimed in claim 27, further 
comprising: 

solidifying the solder bump to fix the device to the substrate. 

44. (Previously Presented) The metiiod as claimed in claim 27, wherein the 
hquid is inactive to the device and the substrate. 
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45. (Previously Presented) The method as claimed in claim 27, wherein the 
device is an optical device. 

46. (Previously Presented) The method as claimed in claim 27, wherein the 
device is a semiconductor device. 

47. (Previously Presented) The method as claimed in claim 27, wherein the 
substrate is a semiconductor substrate. 

48. (Previously Presented) The method as claimed in claim 27, wherein the 
substrate is a substrate for mounting an electric element. 

49. (Previously Presented) The method as claimed in claim 27, wherein the 
substrate is a ceramic substrate. 

50. (Previously Presented) The method as claimed in claim 27, wherein the 
substrate is a printed circuit board. 

51. (Previously Presented) A method of joining a plurality of substrate 
electrodes formed on a substrate and a plurality of respective device electrodes formed on 
a device to each other by solder to mount said device on said substrate, the method 
comprising: 

attaching a respective solder piece to each of said plurality of substrate 
electrodes; 

melting each said respective solder piece while each said respective solder piece 
is at least partially submerged in a liquid to form respective solder bumps having an 
adhered surface and an opposite surface; 
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positioning said plurality of respective device electrodes so as to contact said 
opposite surface of said respective solder bumps such that the centers of said plurality of 
respective device electrodes are not aligned v^ith the respective centers of said plurality of 
substrate electrodes while said device is at least partially submerged in said liquid; 

aligning the centers of said plurality of respective device electrodes with the 
respective centers of said plurality of substrate electrodes by surface tension of said 
respective solder bumps when said respective solder bumps are melted and while said 
device is at least partially submerged in said liquid and at least partially supported by a 
buoyant force thereby joining said plurality of substrate electrodes and said plurality of 
respective device electrodes to each other; and 

solidifying said respective solder bumps. 

52. (Previously Presented) A method of joining a device to a substrate, the 
substrate having a plurality of solder pieces electrically coupled to a plurality of substrate 
electrodes, the method comprising: 

placing the substrate in a liquid; 

melting the plurality of solder pieces to form a plurality of solder bumps while 
the substrate is in the liquid; 

placing a device having a plurality of respective device electrodes on the 
plurality of solder bumps while the device is in the liquid such that the plurality of 
respective device electrodes are out of alignment with a respective substrate electrode of 
the plurality of substrate electrodes; and 

melting the plurality of solder bumps so as to cause the plurality of 
respective device electrodes to align with the plurality of respective 
substrate electrodes while the device and the substrate are in the 
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